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Description 

METHOD AND APPARATUS 
FORAUTO DETECTION OF CONSUMABLES 

Background of Invention 

[0001] The present invention relates generally to plasma cutting 
systems and other high power output welding-type sys- 
tems such as welding and induction heating systems and, 
more particularly, to a method and apparatus for auto- 
matically determining a consumable type when a consum- 
able is disposed within an electrode holder of a welding- 
type system. 

[0002] plasma cutting is a process in which an electric arc is used 
to cut a workpiece. Plasma cutters typically include a 
power source, an air supply, and a torch. The torch or 
plasma torch is used to create and maintain the arc and 
plasma that perform the cutting. The plasma cutting 
power source receives an input voltage from a transmis- 
sion power line or generator and provides an output volt- 
age to a pair of output terminals, one of which is con- 



nected to an electrode and the other of which is con- 
nected to the workpiece. 

[0003] The air supply is used with most plasma cutters to help 
start the arc, provide the plasma gas to the torch, and 
cool the torch. A movable or fixed electrode or consum- 
able serves as a cathode and a fixed nozzle serves an an- 
ode. The air supply moves the electrode and as the elec- 
trode moves away from the nozzle, it opens the nozzle, 
and a plasma jet is created. The plasma jet causes the arc 
to transfer to the work piece, and thus initiates the cutting 
process. In other plasma cutting systems, a high fre- 
quency starter is used to initiate the cutting process. 

[0004] plasma cutting systems are typically used to effectuate the 
cutting and/or gouging of a workpiece. In this regard, the 
consumable that is used during the plasma cutting pro- 
cess must be one that is tailored for the specific process 
being implemented. That is, plasma cutting components 
are generally classified as either cutting or gouging com- 
ponents. Additionally, plasma cutting components, either 
cutting or gouging, are typically rated or designed for a 
specific amperage. Therefore, before carrying out the 
plasma cutting process, a user must ensure that the 
proper consumable type has been selected as well as en- 



suring that the selected consumable has an amperage rat- 
ing appropriate for the particulars of the plasma cutting 
process to be carried out. If the plasma cutting process 
particulars and the consumable are not properly matched, 
damage to the plasma cutting torch or its components 
and/or a poor-cut quality may result. 
[0005] jo achieve better accuracy in matching the consumable 
with the selected or to-be-carried-out plasma cutting 
process, torches have been designed to have an output 
range where as consumable components have specific 
output amperage levels. The consumable set, or compo- 
nents of the consumable set, are designed to operate best 
at specific parameters of amperage and air pressure. 
However, if a consumable set is not used under the spe- 
cific parameters, it may be damaged or cutting perfor- 
mance may be reduced. Often the operator may place the 
wrong components in the torch and damage them or have 
bad cutting performance. In this regard, a user or cus- 
tomer must carefully watch to see that the right compo- 
nents are used and that the power source output is set 
correctly. The difficulty in managing this process nega- 
tively affects purchasing costs, storage requirements, and 
maintenance costs. 



[0006] ^ would therefore be desirable to design a method and 
apparatus that automatically detects the type of consum- 
able connected to the plasma cutting torch and automati- 
cally adjust the operating parameters of the plasma cut- 
ting system to match the consumable connected to the 
torch. 

Brief Description of Invention 

[0007] The present invention is directed to a method and appa- 
ratus for autodetection of consumables overcoming the 
aforementioned drawbacks. 

[0008] a detector circuit that is integrated with a plasma cutting 
torch is provided that automatically determines the type 
of consumable that is connected to the plasma cutting 
torch. The detector is also designed to provide feedback 
to a controller in the power source for the plasma cutting 
system such that the controller may automatically adjust 
or define the operating parameters of the power source to 
match that of the connected consumable. As a result, the 
plasma cutting process is carried out in a manner that is 
consistent with the type of electrode, tip, swirl ring, 
shield, and retaining cup that is connected to the plasma 
cutting torch. The detector circuit may be constructed to 
measure a resistance across a pin of the consumable, 



measure light reflectivity along a surface of the consum- 
able, measure an induction of the consumable when it is 
connected to the torch, acoustically measure sound re- 
flectivity, measure the attenuation of a high frequency 
signal directed toward the consumable, or measure any 
other physical characteristic of the electrode to determine 
its type. 

[0009] Therefore, in accordance with one aspect of the present 
invention, a method of defining a welding-type process is 
provided. The method includes the steps of detecting 
consumable presence in an electrode holder and receiving 
feedback of sensed characteristics of the consumable. The 
method further includes the step of automatically setting 
an operating parameter of a welding-type process based 
on at least consumable type. 

[0010] | n accordance with another aspect of the present inven- 
tion, a welding-type system is provided that includes a 
power source and a consumable electrode holder. The 
system further includes a controller configured to auto- 
matically determine a type of consumable disposed in the 
consumable electrode holder. 

[001 1] According to another aspect of the present invention, a 
plasma cutter is provided that includes a power source 



configured to condition raw power into a form usable by a 
plasma cutting process, and a pressurized gas source. A 
torch is connected to the power source and the pressur- 
ized gas source and is configured to effectuate the plasma 
cutting process. The plasma cutter further includes means 
for detecting a type of consumable disposed within the 
torch. 

[0012] various other features, objects and advantages of the 

present invention will be made apparent from the follow- 
ing detailed description and the drawings. 
Brief Description of Drawings 

[0013] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[OO 14 ] In the drawings: 

[0015] Fig. 1 is a perspective view of a plasma cutting system in- 
corporating the present invention. 

[0016] pig. 2 is a cross-sectional view of a plasma cutting torch 
in accordance with the present invention. 

[0017] Fig. 3 is a flow chart setting forth the steps of an algo- 
rithm to detect the type of consumable connected to a 
plasma cutting torch and define the operating parameters 
of a plasma cutting process therefrom in accordance with 



the present invention. 
Detailed Description 

[0018] The present invention is directed to the automatic detec- 
tion and defining of a plasma cutting process based on 
the type of consumable or electrode connected to a 
plasma cutting torch. As will be described below, the 
present invention is directed to a detector that detects 
and delineates between various consumable types and, 
based on the type of consumable that is detected, pro- 
vides feedback to a controller in a plasma cutting power 
source that automatically sets or defines the operating 
parameters of the power source to be tailored to the type 
of consumable connected to the plasma cutting torch. 
However, one skilled in the art will readily appreciate that 
the present invention may be equivalently applicable to 
other high power output systems such as welding systems 
and induction heating systems. 

[0019] Referring to Fig. 1, a plasma cutting system 10 is shown. 
The plasma cutting system is a high voltage system with 
maximum open circuit output voltages ranging from ap- 
proximately 230 Volts Direct Current (VDC) to over 300 
VDC. The plasma cutting system 10 includes a power 
source 12 to condition raw power and regulate/control 



the cutting process. Specifically, the power source in- 
cludes a processor that, as will be described, receives op- 
erational feedback and controls the plasma cutting system 
10 accordingly. Power source 12 includes a lifting means, 
such as a handle 14 which effectuates transportation from 
one site to another. Connected to the power source 12 is 
a torch 16 via cable 18. The cable 18 provides the torch 
16 with power and serves as a communications link be- 
tween the torch 16 and power source 12. The cable 18 
contains two conductive paths. 

[0020] Also connected to power source 12 is a work clamp 20 
which is designed to hold a workpiece (not shown) to be 
cut. Connecting work clamp 20 to the power source 12 is 
a cable 22 designed to provide a return path for the cut- 
ting current from the torch through the workpiece and the 
work clamp 20. Extending from a rear portion of power 
source 12 is power cable 24 having plug 26 for connect- 
ing the power source 12 to a portable power supply 28 or 
a transmission power receptacle (not shown). Power 
source 12 further includes an ON/OFF switch 30. 

[0021] jo effectuate cutting of a workpiece, torch 16 is placed in 
close proximity to a workpiece connected to clamp 20. A 
user may then activate a trigger (not shown) on the power 



source to deliver power to the torch 16 to initiate a pilot 
arc. Shortly thereafter, a cutting arc is generated and the 
user may then slowly move the torch across the workpiece 
to cut the workpiece. The user may adjust the torch speed 
to reduce spark splatter and provide a more-penetrating 
cut. Gas is supplied to torch 16 from a pressurized gas 
source 33. 

[0022] Referring now to Fig. 2, a cross-section of a plasma cut- 
ting torch 16 is shown. Plasma torch 16 is defined by a 
torch body 36 that is designed to receive a shield cup 38. 
Shield cup 38 is connected to torch body 36 so as to de- 
fine a gas chamber 40 that, as will be described in greater 
detail below, allows for the charging of the gas to a 
plasma and passage of the plasma. Centrally disposed 
within gas chamber 40 and connected to torch body 36 is 
consumable or electrode 42. Consumable 42 is removably 
connected to torch body 36 and is specifically designed 
for a particular plasma cutting process. That is, torch 16 
is constructed such that various consumables may be in- 
terchangeably connected depending upon the particulars 
of a plasma cutting process to be carried out. 

[0023] Connected to shield cup 38 is tip 44 that is constructed to 
form a nozzle 46. In operation, gas is injected into cham- 



ber 40 via passages 48 and is heated to a plasma. The 
plasma is then forced out of the chamber through nozzle 
46 and out of the tip 44 via opening or aperture 50. Noz- 
zle 46 is designed to focus the velocity as well as the heat 
of an arc that is created between a workpiece (not shown) 
and consumable 42. Consumable 42 is constructed such 
that the arc extends across an arc path 52 out of the con- 
sumable through opening 50. 
[0024] Torch 16 also includes a detector assembly 54 that is de- 
signed to automatically determine the type of consumable 
that is connected to the torch body. The detector 54 is 
designed to measure a physical characteristic of the con- 
sumable and provide feedback to a controller in the power 
source that processes the feedback and sets the operating 
parameters of the power source based on the type of con- 
sumable detected. Detector 54 may be designed to mea- 
sure one of several physical characteristics of the con- 
sumable. For example, detector 54 may include a coil in 
which the consumable is placed when connected to the 
torch body. In this regard, the coil may be constructed to 
sense when the consumable is locked in position and, 
based on the sensory information gathered, provide feed- 
back to the power source controller indicative of the type 



of consumable placed into position. That is, the coil oper- 
ates as an antenna and provides feedback regarding the 
magnetic properties of the consumable based on the in- 
duction created when the consumable is placed within the 
coil. 

[0025] one skilled in the art will appreciate that a detector that 
measures the inductance created when the consumable is 
placed relative to the coil illustrates only one example of 
the form in which the detector may take. That is, the de- 
tector may include a light emitting transmitter as well as a 
sensor that detects and measures surface reflectivity of 
the consumable. In this embodiment, the detector pro- 
vides feedback as to the light reflectivity of the consum- 
able as indicative of the type of consumable connected to 
the torch. In a further embodiment, acoustical character- 
istics of the consumable may be measured and used as an 
indicator of the type of consumable. In yet a further em- 
bodiment, the consumable may be constructed to include 
a pin that is received by the torch when the consumable is 
locked into position. In this regard, the resistance of the 
pin may be measured and used to determine the type of 
consumable attached to the torch. That is, each consum- 
able may be designed to have a unique identifier that 



takes the form of a particular resistance across the pin. 
The detector may also be constructed to measure the 
density of the consumable as an indicator of consumable 
type. One skilled in the art will appreciate that detectors 
designed to measure other physical characteristics of the 
consumable than those specifically enumerated are possi- 
ble, contemplated, and within the scope of this invention. 
Additionally, one or more physical characteristics may be 
measured and, as such, it is contemplated that more than 
one detector may be used to delineate between consum- 
able types. 

[0026] Referring now to Fig. 3, the steps of an algorithm for set- 
ting the output parameters based on at least a type of 
consumable connected to a plasma cutting torch are set 
forth. The process 56 may be carried out as a method, or 
as acts achieved by a controller in accordance with a com- 
puter program, or other software or hardware implemen- 
tation. Process 56 begins at step 58 with the user power- 
ing up of the power source. Once the power source for the 
plasma cutting system is powered, placement of a con- 
sumable in the plasma cutting torch is detected at 60. 
Once a determination is made that a consumable has been 
connected to the torch, a consumable type detector circuit 



is activated at 62. As described with respect to Fig. 2, the 
detector circuit is configured to acquire and provide feed- 
back regarding physical characteristics of the connected 
consumable. In this regard, process 56 continues with the 
acquisition of feedback regarding the physical character- 
istics of the consumable at 64. The feedback is then pro- 
cessed at 66 to determine a value of the selected physical 
parameter. That is, if an inductance created by the con- 
sumable is measured, then a value of that inductance is 
acquired from the feedback. If a light reflectivity charac- 
teristic is measured of the consumable, then a value of the 
reflectivity is acquired from the feedback. 
[0027] Regardless of the physical parameter measured, a com- 
parison is made at 68 to a look-up table of empirical val- 
ues. That is, the determined value of the selected physical 
parameter is compared to a look-up table of values that 
are stored in memory of a microprocessor in the power 
source. Preferably, the look-up table is stored in volatile 
memory such that as additional consumables are de- 
signed and constructed, the look-up table may be prop- 
erly updated. Based on the comparison of the value for 
the selected physical parameter of the consumable with 
the look-up table of known associated values, a determi- 



nation of the type of consumable connected to the plasma 
torch is determined at 70. Based on the type of consum- 
able determined, the operating parameters of the power 
source are set at 72. The appropriate operating parame- 
ters, such as output amperage or gas pressure, are 
preferably stored in a look-up table in volatile memory as 
well. As such, a real-time determination of the appropri- 
ate operating parameters specific to the consumable con- 
nected to the plasma torch may be determined and imple- 
mented. Accordingly, once the appropriate operating pa- 
rameters that are specifically tailored to the detected type 
of consumable are determined, the plasma cutting pro- 
cess is activated upon user initiation or commencement at 
74 whereupon process 56 terminates. 
[0028] | n another embodiment, the process may determine that 
the consumable determined is not compatible with the 
plasma system or inconsistent with other pre-selected 
operating parameters input by the user. If such a determi- 
nation is made, an audio or visual indicator may be pro- 
vided to the user indicating that the connected consum- 
able is unsupported and that the consumable should be 
replaced or previously selected user inputs be revised. 
Additionally, the controller may be designed to prevent 



initiation of the plasma cutting process if an incompatible 
consumable is determined connected to the torch. 
[0029] | n a further embodiment, an indication, such as a text 
message or audio message, may be provided indicating 
the consumable that was determined to be connected to 
the torch. As such, the user may receive confirmation that 
the desired electrode was, in fact, connected to the torch. 
Further, if the user is aware of the type of consumable 
connected, the indication may be reviewed by the user to 
confirm that an appropriate determination of consumable 
type was made. 

[0030] As one skilled in the art will fully appreciate, the hereto- 
fore description of welding devices not only includes 
welders, but also includes any system that requires high 
power outputs, such as heating and cutting systems. 
Therefore, the present invention is equivalently applicable 
with any device requiring high power output, including 
welders, plasma cutters, induction heaters, and the like. 
Reference to welding power, welding-type power, or 
welders generally, includes welding, cutting, or heating 
power. Description of a welding apparatus illustrates just 
one embodiment in which the present invention may be 
implemented. The present invention is equivalently appli- 



cable with many high power systems, such as cutting and 
induction heating systems, or any similar systems. 

[0031] Therefore, in accordance with one embodiment of the 
present invention, a method of defining a welding-type 
process is provided. The method includes the steps of de- 
tecting consumable presence in an electrode holder and 
receiving feedback of sensed characteristics of the con- 
sumable. The method further includes the step of auto- 
matically setting an operating parameter of a welding- 
type process based on at least consumable type. 

[0032] | n accordance with another embodiment of the present in- 
vention, a welding-type system is provided that includes a 
power source and a consumable electrode holder. The 
system further includes a controller configured to auto- 
matically determine a type of consumable disposed in the 
consumable electrode holder. 

[0033] According to another embodiment of the present inven- 
tion, a plasma cutter is provided that includes a power 
source configured to condition raw power into a form us- 
able by a plasma cutting process, and a pressurized gas 
source. A torch is connected to the power source and the 
pressurized gas source and is configured to effectuate the 
plasma cutting process. The plasma cutter further in- 



eludes means for detecting a type of consumable dis- 
posed within the torch. 
[0034] The present invention has been described in terms of the 
preferred embodiment, and it is recognized that equiva- 
lents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the 
appending claims. 



